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DIABETES MELLITUS MORTALITY IN THE
UNITED STATES 1950-67
Robert Langberg, Division of Vital Statistics
INTRODUCTION
Diaktes mellitus affects an estimated 4.4
million persons in the United States; of these,
more than 1.6 million are not aware that they have
the disease: Furthermore, mortality and mor-
bidity from diabetes meHitus are often associated
with other chronic conditions in a causal or con-
tributory manner.
In 1967, there were 35,049 deaths attributed
to diabetes as the underlying cause; this was
7,869 more deaths than 10 years earlier and about
11,000 more than in 1950. The number of persons
dying with diabetes mellitus as a contributory
condition is not routinely available, but an esti-
mated 51,000 additional deaths may be involved
(see table 3 in reference 2).
This report presents mortality trends for
diabetes mellitus for the years 1950-67 by age,
color, and sex. It also presents death rates for
diabetes around census years by marital status
and residence. Finally, the relationship of di-
abetes as the underlying cause of death in 1955
and as a contributory condition to other causes
is examined; this analysis is based on a study of
a sample of deaths for that year.2
TRENDS, 1950-67
Color and Sex
The death rate for diabetes mellitus fluctuated
around 16 deaths per 100,000 population during the
1950’s (fig. 1 and table 2). Beginning in 1960,
the rate gradually increased, reaching 17.7 in
1966 and 1967.
The rate for the white population increased
from 16.4 in 1950 to 17.3 in 1967. At the same
time, the rate for the remainder of the population
increased rapidly, from 14.4 in 1950 to 21.1 in
1966 and to 20.8 in 1967 (fig. 1). This was an in-
crease of 5 percent in the death rate for the white
population and 44 percent for all others during the
18- year interval.
The divergence in mortality between the color
groups cannot be explained by differences in other
demographic characteristics such as the age or
sex composition of the population. The trends for
males are similar to those for females within each
color group (figs. 1 and 3), but the rates for fe-
males are consistently higher. Therefore, the
overall trend is about equally influenced by the
rates for each sex.
The effect of age composition can be evalu-
ated by adjusting the rates to compensate for dif-
ferences in the age distributions of each of the
color and sex groups. The direct method of age
adjustment is used in this report with the 1940
United States population as the standard. The age-
adjusted death rate for the all- other group is ap-
preciably higher than that for the white group, and
it is also higher than its own unadjusted rate (fig.
2 and tables 1 and 2). The age-adjusted rates for
a
See appendix for discussion of color.
white persons remained around 12 to 14 per
100,000 population over the entire period of 1950-
67, whereas that for all others increased from
17 to 25 (fig. 4).
The age-adjusted trends by sex among white
persons have converged to about 120r 13 deaths
per 100,000 population (fig. 4). No such narrowing
of the differences between the sexes is noted for
persons other than white. There has been an in-
crease in age-adjusted death rates of 5 percent
duri.lg the period 1956-67, but this is slight com-
pared to an actual rise of 13 percent. The differ-
ence between the age-adjusted and the unadjusted
rate reflects the combined effect of (1) an in-
creasing proportion of aged persons in the United
States population—6.8 percent who were 65 years
or older in 1940 as compared with 9.5 percent in
1967–and (2) a high level of mortality from di-
abetes in this older group. Thus the total impact
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Figure 2. Age-adjusted death rates for diabetes mel 1 i tus, by color and by sex for i950-67.
increasing proportion of aged persons who have
comparatively high mortality rates.
Age-Specific Death Rates
Diabetes mortality, like that of most chronic
diseases, increases with age. In 1967 the death
rate for diabetes mellitus among children 1-4
years old was 0.1 per 100,000. At ages 85 and
over, the rate was 234.8. Since the rates for ages
under 35 are less than 3 per 100,000 persons,
the discussion in this section is confined to the
population aged 35 or older.
The age-specific mortality of the white group
differs markedly from that of the all-other group
in both the magnitude and direction of trends (fig.
5 and table 2). The rates for the all-other category
are higher at all ages up to 75 years and have been
increasing. Among white persons the mortality
trend at nearly all ages has been downward or
stationary. Only for white persons 85”years or
older has the rate increased over the entire period.
The death rates for males and females have
converged since 1950 for most age groups (fig. 6).
At ages under 55, the rates have been nearly iden-
tical for both sexes. At ages 55-64 and 65-74,
the rates for females are higher than those for
males but with a decrease in the rate for females
and an increase in rate for males. At ages 75 and
above, the rate for both sexes has increased
during the last 10 years.
SELECTED DATA, 1949-51
AND 1959-61
In this section, diabetes mortality is pre-
sented on the basis of detailed population data
available from the cen&ses of 1950 and 1960. The
death rates are classified by geographic area
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Figure 3. Death rates for diabetes mel 1 itus, by color and sex for 1950-67.
and 1959-61 and by metropolitan and nonmetro- Engkmd Division (14 per 100,000) and in the
politan residence ad mari~al status for 1959-61.
Mortality from diabetes mellitus in 1959-61
was highest in the New England, Middle Atlantic,
and East North Central Divisions of the United
States, with about 20 deaths per 100,000 popu-
lation (table 4). The rates were lowest in the Moun-
tain and Pacific Divisions, with 10 deaths per
100,000. Intermediately, the Southern Division
had rates of 13 or 14 per 100,000 and West North
Central Division about 1,7per 100,000.
Age adjustment reduced but did not eliminate
the interregional differences in the
3). After adjusting for differences





Middle Atlantic and the East North Central
Divisions (16 per 100,000) and the lowest in the
Mountain and the Pacific Divisions, (nine or 10
per 100,000).
Although trend data are not available for geo-
graphic divisions during intercensal years, age-
adjusted rates for 1959-61 can be compared to
those for 1949-51 as an indication of change over
the decade (fig. 7). All the divisions, with the ex-
ception of the South Central, had lower age-
adjusted death rates in 1959-61 than in 1949-51;
however, the rank of each division by the level of
diabetes mortality remained substantially the
same for the two periods.
In all the geographic divisions, the decrease The age-adjusted rate for females was higher
in the death rates for diabetes mellitus was con- than for males in both census years; however, the
fined to the white group; for the remainder of the difference between the sexes was diminished
population, the age-adjusted death rates in the geo- mainly through a decrease in the rate for females
graphic divisions were an average of 21 percent in all divisions except the South Central. The rate
higher in 1959-61 than they had been in 1949-51. for males was slightly higher in 1959-61 than in
Also, in both periods the rates for the all-other 1949-51 in all but the New England and Pacific
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Figure 7, Age-adjusted death rates for diabetes mel1itus, by color, sex, and geographic divisionfor 19U9-51
and 1959-61.
The death rate for diabetes mellitus in 1959- than 40 percent in parts of the South to more than
61 was about the same for metropolitan counties 50 percent in the Middle Atlantic.
as for nonmetropolitan counties’ of the United The white population residing in metropolitan
States, 16.2 and 16.7 respectively (table 6). Com- counties had slightly lower death rates than did
parisons between the two types of areas are white persons in nonmetropolitan counties for
difficult because the nonmetropolitan counties are mosr of the divisions of the United States. AU
het&ogeneous, with about one-third of the counties other persons in the population had higher rates
classified as urban and two-thirds as rural. The in the metropolitan areas than did those in the
urban proportion varies by division, from less
nonmetropolitan areas with the exception of those
in the North Central and Pacific Divisions.
The death rates for diabetes mellitus by mar-
italstatusforthepopulationaged 15 years or
older, unadjusted and adjusted for age, are shown
in tables A and 5. As stated earlier, the death rate
for diabetes mellitus is higher for females than
for males. However, within each marital group
except that of single persons, the crude rate for
females is seen to be lower than for males!. This
is partly due to the difference in the proportion
of males and females who are single, married,
widowed, and divorced.” Widows comprised 12.4
percent of all females aged 15 or older in 1960,
while widowers comprised only 3.5 percent of the
men. When adjusted for differences in age distri-
bution, widowed and married females have higher
age-adjusted rates than do’ males in the corre-
sponding groups, whereas single and divorced
females have lower rates.
Differences in the crude death rate by mar-
ital status are quite marked, ranging from 9.2
for single persons to 109.2 for the widowed. Age-
adjusted rates are more similar by marital status,
ranging from 15.8 for the married to 25.8 for the
widowed. Among persons other than white, it
should be noted, females in all marital groups have
higher age-adjusted death rates than males. For
females in this color group, the level of mortality
is approximately the same for each marital group
except for the widowed, whose death rate is about
50 percent above that of the others.
MULTIPLE CONDITIONS, 1955
In this section, diabetes mellitus data are
presented both as the underlying cause of death
with other conditions mentioned on the death
certificate and as a contributory condition with
Table A. Unadjusted and age -adjusted death rates for diabetes, by marital status,












Total White All other
Both Male Female Both Bothsexes sexes Male Female sexes
Unadjusted rate per 100,000 population
1?::1’%: 1?:: 1;:: 1%:
109.2 111.3 108.6 109.2 114.9




Age -ad justed rate per 100,000 population
17.8 15.8 19.5 16.8 15.3 18.0
17.4 20.6 14.4 16.3 20.0 12.9
;;.: ;:.: 18.7 15.1 13.6 17.7
26.5 22.0 21.9 22.2




















Sources: Detailed table 5.
1960 Census of Population, Vol. 1, Part 1, Table 177.
Table B. Percent distribution of deaths by number of additional conditions, according
to whether diabetes was underlying cause or an additional condition: United States,
1955
Number of additional conditions
per certificate
Diabetes mellitus as:
Total o 1 2 3 4 ormore
Percent distribution
Underlying cause --------------------------------- 100.0 5.1
Contributory condition --------------------------- 100.0 . . .
other causes of death. The data are taken from a
study of multiple causes of death for 1955.9
The multiple cause data are of two kinds:
the number ofdeaths occurring,which isthesarne
as the number of death certificates filed, and the
number of conditions listedon each deathcertifi-
cate. Thus, ofall the certificatesmentioning di-
abetes, 41 percent mentioned itasthe underlying
cause and 59 percentas a contributory condition
(Ref. 2, tables 3 and 5). Certifi&ates with diabetes
mellitus entered as the underlying cause ofdeath
had an average of 2.8 conditions (including diabe-
tes) per certificate. If these percentages were
applied to 1967 mortality, 85,000 deaths would
involve diabetes-35,000 as underlying cause and
50,000 with diabetes as a contributory condition.
Only 5 percent of the deaths due to diabetes
had no other condition listed on the death certifi-
cate. Thirty-five percent of the certificates had
one other condition listed and40 percent had two
conditions listed (table B). Conversely, for the
certificates with diabetes asacontributorycondi-
tion, 28percenthaddiabetes listedastheonly con-
tributary condition, and45percentlistedoneother
condition. Thus diabetes is associated withoneor
two other conditions on three-fourths of thecer-
tificates that mention diabetes.
Diabetes Mellitus as Underlying Cause





is the underlying causeof
death. Seventy percent of these conditions were
diseases of the cardiovascular system (table C).
A third of all conditions were .diseases of the
heart,21 percent being arteriosclerotic heart
disease. Other than the cardiovascular-renal
diseases, influenza or pneumonia were mentioned
on 3.3 percent of the certificates and violence
(suicide, homicide, or accidental death) on 1.1
percent. Symptoms, senility, orill-definedcondi-
tions were reported on 8.4 percent of the certifi-
cates.
What contributory conditions are significantly
associated with diabetes as a cause of death? A
chi-square technique has been used to determine
the contributory conditions (orunderlying causes)
that occur with diabetes more often than expected
by chance, assuming that the underlying causes
and the contributory causes are independent.z
Table D Shows the ratio of the actual to expected
number of deaths for conditions that are signifi-
cantly associated with diabetes.
Certain cardiovascular conditions are sig-.
nificantly associated with diabetes. Among white
persons, arteriosclerotic heart disease so de-
scribed occurs nearly 8 times more often than
expected by chance and coronary heart disease
4.5 times more often. Gangrene is associated
with diabetes 20.0 times more often than would
be expected by chance, while hypertension (with-
out mention of heart disease) and general arte-
riosclerosis occur about twice as often. The
ratio is lower for contributory conditions other
than cardiovascular-renal diseases; malignant
Table C. Percentof contributoryconditionswith diabetes as underlying cause of death:
United States, 1955
Contributorycondition to cause of death
(Sixth Revision of InternationalLists, 1948)
All contributoryconditions--------------------------------------------





Vascular lesions affecting central nervous system-----------------33O-334
Diseases of heart-----------------------------------------400-402,410-443
Rheumatic fever and chronic rheumatic heart disease-----402,410,416-4l6
Arterioscleroticheart disease, including coronary disease----------42O
Nonrheumaticchronic endocarditisand other myocardial
degeneration-------------------------------------------------421,422




Other diseases of circulatory system------------------------------45l-468
Chronic and unspecifiednephritis and other renal scleroses---------592-594
Influenza and pneumonia-----------------------------------------------48O-493
Symptoms, sentlity, and ill-definedconditions------------------------78O-795
Accidents, suicide, and homicide--------------------------E8OO-E964,E97O-E985
All other diseases---------------------------------------------------Residual
neoplasms are mentionedonly1.3times more








Diabetes Mellitus as a Contributory
Condition
Diabetesmellituswas mentioned1.5times
more oftenas a contributoryconditionofdeath
thanas an underlyingcause.The causesofdeath
withwhichdiabetesmellitusweremostcommonly























when diabeteswas a contributorycondition,19
percentof thedeathshadcardiovascularcondi-




cent of thecontributoryconditionsfor each of
theabove mentionedcausesof death(tableE).






Table D. Ratio of actual to expected deaths for combinations of selected causes reported with diabetea mellitus, by
age and color: United States, 1955
[ik(io shcm. only when 50 fxmor. deathswere mprtedin the combinationofcmse andthis figureexceededtheexpwtctin.mlm sim,rimmlly]
Color and cause of death
(Sixth Revision of International Lists, 1948)
White
Cause of death reported with diabetes mellitus:
Tuberculosis of respiratory system---OOl-O08
All other infective and parasitic
diseases----------------------------O3O-l38
Malignant neoplasms, including neoplasms of
lymphatic and hematopoietic tissues-140-205
Vascular lesions affecting central nervous
system------------------------------33O-334
Arteriosclerotic heart disease so
described---.------------.------------420.O
Heart disease specified as involving
coronary arteries---------------------42O.l
Nonrheumatic chronic endocarditis and other
myocardial degeneration-------------42l,422
Other diseases of heart--------------43O-434
Hypertension with heart disease------44O-443
Hypertension without mention of
heart-------------------------------444-447
General arteriosclerosis-----------------45O
Gangrene of unspecified cause------------455
Pneumonia, except pneumonia of
newborn-----------------------------49O-493
Appendicitis-------;-----------------550-553
Acute nephritis and nephritis with edema,
including nephrosia-----------------59O,59l
Chronic and unspecified nephritis and other
renal sclerOsis---------------------592-594




Causeof death reported with diabetes mellitus:
Tuberculosis of respiratory system---OO008O8
All other infective and parasitic
diseases----------------------------030-138
Vascular lesions affecting central nervous
system------------------------------3OO-334
Arteriosclerotic heart disease so
described-----------------------------420.0
Heart disaase specified as involving
coronary arteries---------------------420.1
Nonrheumatic chronic endocarditis and other
myocardial degeneration-------------42l,422
Hypertension with heart disease------44O-443
Hypertension without mention of
heart----------------------.--------444-447
General arteriosclerosis-----------------45O
Gangrene of unspecified cause------------455
Other diseases of circulatory
system----------------------452-454,456-468
Pneumonia, except pneumonia of
newborm-----------------------------490-493
Chronic and unspecified nephritis and other
renal sclerosis---------------------592-594

















































































































































































































































































































































Table E. Percent and percent distribution of diabetes mellitus as a contributory con-
dition by specified causes of death, according to color: United States, 19s5
Cause of death
(Sixth Revision of International Lists, 1948)
All causes -----------------------------------------
Tuberculosis of respiratory system----------------OOl-OO8
Malignant neoplasms of stomach ------------------------151
Malignant neoplasm of intestines, except rectum---l52,l53
Malignant neoplasm of rectum--------------------------l54
Malignant neoplasm of pancreas------------------------l57
Malignant neoplasm of breast --------------------------170
Vascular lesions affecting central nervous system-330-334
Chronic rheumatic heart disease-------------------4lO-4l6
Arteriosclerotic heart disease so described---------42O.O
Heart disease specified as involving coronary
arteries -------------------------------------------420. 1
Nonrheumatlc chronic endocarditis and other
myocardial degeneration--------------------------42l,422
Other diseases of heart---------------------------43O-434
Hypertensive heart disease --------.---------------440-443
Hypertension without mention of heart-------------444-447
General arteriosclerosis ------------------------------450
Other diseases of circulatory system--------------452-468
Chronic and unspecified nephritis and other
renal sclerosis ----------------------------------592-594





















































































lDepartment of Health, ~ur~~tS.po;;jjl%n o; ,pt);~, Censu~: population Estimato”cEducation, and Welfare:
I
Dia-
befc~ Source Book. PHS Pub. No. 1168. . PyMic Health
Servlcc. Washington. U.S. Government Pr]ntrng Off 1ce,
Series P- 25, No. 310. Wash-
ington, D. C., June 1965.
1968.
.2
National Center for Health St ati sties: Vital St atis-
tics of tbc Uniled St ates, 195.5, Supplement, hiorta[ity Data,
Mulfiplc Causes o/ Death. Public Health Servioe. Wash-
ington. U. S. Government Printing Off i ce, 1965.
3
National Center for Health Statistics Comparability
of mortality statistics for the Sixth and Seventh Revisions,
United States, 1958. Vital Statistics-Special Repoits,
VOI. fil, No. 4, Public Health Service. Washin#on. D. C.,
Mar. 1965,
Lancaster, H. O.: Death
1366-1367, Dec. 1962.
Marks, H. H,: Longevity
Pub. Health 55:416, Mar.
5National Office of V]tal Statistics: Vafal Sfut Zs~rcS
Irrstraction Manual: Part II, Cause-of-death coding, 1955.
Public Health Service. Washington, D. C., 1955.
6
McCowin, D.: .% Investigation of Combinations of
Di seases TO Be Tabulated in Multiple Cause-of-Death
Analysis. Unpublished statistical trainee report, htor-
tality Statistics Branch, Division of Vital Statistics,
National Center for Health Statistics.
Collins, S,D. and Lehmann, J.: Excess deaths
fIuenza and pneumonia and from important chronic
from in-
diseases
during epidemic periods, 1918.51. Public Health Monograph
Number 10. PHS Pub. No. 213. Public Health Service.
Washington. U.S. Government Printing Off ice, Feb. 1953.
Dorn, H. F. : Underlying and contributory causes of death.
National Cancer Institute Monograph 19:421-430, Jan. 1966.
Dorn, H, F. and Moriyama, 1. M.: Uses and significance of
multiple cause tabulations for mortality statistics. Am. J.
Pub. Health 54:-400-406, Mar. 1964,
Entermacher, P. S.: Longevity of diabetic patients in recent
years. Di abet.ss 13:373-377, JrIIY-Aug. 1964.
Guralnick, L.: Some problems in the use of multiple causes
of death. ]. CJrorr. Dis. 19:979-990, Sept. 1966.
Kaei, A. M.: Neonatal Diabetes Mellitus. Bri t. M. J. 5417:
1137, Oct. 1964.
Kr euger, D. E.: New numerators for old denominators. Na.
tionul Cancer 1nstitute Monograph 19:431-433, Jan. 1966.
certification in diabetes. Lancet,
and mortality of diabetics. Arm J.
1965.
Markush, R. E.: Prevalence at death, Am, ], Pub. Htalth
58: 54.k,547, Mar. 1968.
McDonald, G. W.: Diabetes prevalence in the Unitad States.
Pub, Health Rep. 82:334-339, Apr. 1967.
National Center for Health Stati sti CS: Childbearing and dia-
betes mellitus. Vital and Health Statist its. PHS Pub. No.
1000- Series 11-No. 21. Public Health Service. Washington.
U.S. Government Printing Office, Nov. 1966.
,National Center for Healt h Statistics: Blood glucose in
adul(s. Vital and Healfb St atistics. PHS pub. No. 1000.
Series 11-No. 18. Prrblic Health Service. Washington. U.S.
Government Printing Office, Sept. 1966.
01 eon, F. E., et al. : A study of multiple causes of death
in California. ]. Cbron. Dis. 15:157-170,Feb. 1962.
Pollack, A. A.: D~abetes
experience. Arch. I nt. Med,
mellitue, a revisw of mortality
119:161-163, Feb. 1967.
\\einer, L. , et al. : Use of multiple causcw in the classifi-
cation of deaths from cardiovascular-renal diseases. Am. J.




Table 1. Age-adjusted death rates per 100,000 population For diabetes, by color and sex:
United States, l95O-67--------------------------------------------------------- 16
2. Death rates per 100,000 population for diabetes, by color, sex, and age: United
States, l95O-67---------------------------------------------------------------- 17
3. Average annual age-adjusted death rates per 100,000 population for diabetes, by
geographic division, State, color, and sex: United States, 1949-51 and 1959-61- 20
4. Average annual death rates per 100,000 population for diabetes, by color, sex,
geographic division, State, and age: United States, 1949-51 and 1959-61-------- 22
5. Average annual death rates per 100,000 population for diabetes, by marital sta-
tus, age, color, and sex: United States, 1959-61------------------------------- 37
6, Average annual death rates per 100,000 population for diabetes, by geographic
division, area, color, and sex: United States, 1959-61------------- ------------ 39
15




















sex: Ukited S~ates~ ~950-67
.
Total White All other
Both Male Female Bothsexes
Male Female y:~
sexes Male Female
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Table 2. Death rates per 100,000 population for diabetes, by color, sex, and age: unitedstate5,
1950-67-Con.
Year
All Under 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85 years


























































































































































































































































































































































































































































































































































































































































































ill Under 1-4 5-14 15-24 25-34 35-44 45-54 55-64
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Table 3. Average annual age-adjusted death rates.per 100,000 population for diabetes, by geographic

































































































Total II White I All other
Both
Male Female Both Male Bothsexes sexes Female sexes Male Female






























































































































































































































































































































































































































































































































See footnote at end of table.
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Table 3. Average annual age-adjusted death rates per 100,000 population for diabetes, by geographic































































































Total II White I All other
Both Male Female Bothsexes sexes Male Female ::::s Male Female

























































































































































































































































































































































































































































































lRate not computed where the 1950 population for all other races formed less than 10-percent of the
total population and numbered less than 50,000.
21
Table 4. Average annual death rates Per 100.000 population for diabetea, by color. sex. geographic division. State,
and age: United St&&s, 1949-51 and 1959-61 - - - - - “
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Table 4. Average annual death rates per 100,000 population for diabetes, by color, sex, geographic division, State,
and age: United States, 1949-51 and 1959-61--Con.
Characteristics Years
Total, male—Con.
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Table 4, Average annual death rates per 100,000 population for diabetes, by color, sex, geographic divisiOn, State,
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See footnote at end of table.
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Table 4. Average annual death rates per 100,000 population for diabetes, by color, sex, geographic division, State,
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Table 4. Average annual death ratea per 100,000 population for diabetes, by color, sex, geoq”aphic division, State,
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Tnhle 4. Average annual death rates per 100,000 population for diabetes, by color, sex, geographic divisiOn, State,
and age: United States, 1949-51 and 1959-61--Con.
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Table 4. Average annual death rates per 100,000 population for diabetes, by color, sex
and age: United States, 1949-51 and 1959-61--Con.’


























































All other, female IrUnited States-- 1949-511959-61New England---------- 1949.511959-61Maine-------------- 1949-s11959-61New Hampshire------ 1949-511959-61Vermont------------ 1949.511959-61Massachusetts------ 1949.511959-61Rhode Island------- 1949-511959-61Connecticut-------- 1949-511959-61Middle Atlantic------ 1949-511959-61New York----------- 1949-511959-61
All Under 1-4 5-14 15-24
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Table 4. Average annual death rates per 100,000 population for diabetes, by color, sex, geographic division, State,
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Rate not computed where the 1950 population for “all other41formed ~ess than 20 percent of the tota1 POPUlatiOn and
numbered less than 50,000.
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Table 5. Average annual death rates per 100,000populationfor diabetesby marital status, age,
Marital status and age
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Table 5. Average annual death rates per 100,000populationfor diabetesby marital status, age,
color, and sex: United States, 1959-61-Con.
Marital status and age
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Table 6. Average annual death rates per 100,000populationfor diabetes,by geographicdivision,
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The mortality statistics presented in this report
are based on information obtained from microfilm
copies of the original death certificates. Mortality data
for the United States (including each State and the Dis-
trict of Columbia, with Alaska added in 1959, and Ha-
waii in 1960) are restricted to events registered within
the United States. Deaths among nonresident aliens in
the United States are included. Data for States, geo-
graphic divisions, and metropolitan and nonmetropolitan
counties are presented by place of residence. For non-
resident aliens th; place of residence is considered
to be the same as the place of occurrence.
Cause of Death
Deaths are classified by cause according to the
International Classification of Diseases, Injuries, and
Causes of Death. The Sixth Revision of the Inter–
national Classification was used in the United States
from 1949 through 1957 and rhe Seventh Revision from
1958 through 1967. Deaths with diabetes mellitus entered
as the underlying cause on the certificate were clas-
sified to category number 260 in both revisions.
The change from the Sixth to the Seventh Revision,
with subsequent changes in the coding rules, caused
almost no break between the two revisions in com-
parability for diabetes?A 10-percent sample of deaths
occurring in the United States in 1958 coded according
to the rules of both revisions indicated that only 1.5
percent more deaths would be classified to diabetes
mellitus under the rules of the Seventh Revision than
under those of the Sixth. This excess of deaths under
the rules of the Seventh Revision remained very small
for all age-color-sex groups, ranging from +7 percent
to -4 percent (where the numbers in each subgroup’were
large enough to be reliable). Thus the trend in the death
rate for diabetes over period 1950-67 is not appre-
ciably affected by the use of two Revisions of the Inter-”
national Classification.
Color
I Iwlhitef! and l:all othert I are the designations used
in this report for the two color groups. The category
“white” includes, in addition to persons reported as
white, those reported as Mexican, Puerto Rican, or
Cuban and until 1964 those with race not stated. Be-
ginning in 1964 deaths with race not stated are assigned
to white or Negro on the assumption that the distri-
bution of “not stated” events by race is the same as
for these two races where race is stated,
The category “all other” includes persons re-
ported as Negro, American Indian, Chinese, and Ja-
panese and persons of mixed racial descent. Deaths
by race were not available for New Jersey in 1962
and 1963. The race or color item was omitted on the
death certificate at the beginning of 1962 and was not
reinstated until late 1962. The 1963 statistics by race
were incomplete because of the continued use of the
certificates omitting the item. Consequently rates for
color for the United States exclude New Jersey in both
1962 and 1963.
Rates
Rates based on fewer than 20 deaths are shown
with an asterisk to indicate that these figures are
subject to large fluctuations. The numker “20” is arbi-
trary and is not set forth as a critical point distin-
guishing statistically reliable rates from unreliable
rates.
Age-Ad iusted Rates
The age-adjusted rates presented in this report
were computed by the direct method, that is, by ap-
plying the age-specific death rates for diabetes mellitus
to the standard population distributed by age. The
total population as enumerated in 1940 was selected
as the standard. The rates for the total population and
40
for each color-sex group were adjusted separately,
using the same standard population. It is important not
to compare age-adjusted rates with unadjusted rates.
Age-adjusted rates are shown with an asterisk
where more than half of the age-specific death rates
are b~scd on fewer than 20 deaths.
Population Bases
Rates are computed on the bases of population
statistics made available by the U.S. Bureau of the
Census. They include populations present in the spec-
ified areas, including the Armed Forces stationed in
the area, but exclude the Armed Forces overseas and
persons living abroad.
Populations for 1950 and 1960 are enumerated as
of April 1. For all other years the population estimated
as of July 1 was used. The rates for the years 1951
through 1959 are based on the final intercensalpopu-
lation estimates4 and, asareault, may differ slightly
from rates published earlier which were based on pro-
visional population estimates. Population estimates by
color for 1%2 and 1963 exclude New Jersey.
The 3-year average annual rates were computed
using the number of deaths occurring for the 3 years
and the decennial enumerated populations multiplied by
three.
Some of the 1960 population data published by the
Bureau of the Census was obtained on a complete-count
basis in the 100-percent enumeration and some on a
2S-percent sample enumeration. There are differences
between these two sets of published figures, the greatest
differences being in the older ages. For the total
United States, the largest percent differences for sex,
color, and 5-year-age groups are for males 85 years
of age and over by color.
Ati a general rule, the population series based on
100-percent enumeration are used in computing vital
statistics rates. Exceptions are made where populations
are required for characteristics which were not covered
in the complete count. In this report, death rates for
diabetes mellitus distributed by marital statua are
exceptions; they are based on populations from the 25-
percent sample. As a result, the rates appearing in
table 5 for all marital status groups combined are
slightly different from those in table 4.
Multiple Causes of Death
The statistics for the multiple cause section of this
report are based on a sample of the death certificates
fikd for the routine mortality statistics of 1955. The
rules for coding multiple causes of death are discussed
in the study that formed the basis for the multiple
cause analysis of this report.a The method of coding
underlying causes of death in 1955 is described in the
Cause-of-Death Coding Manual for that years Twenty
purcent of the certificates filed from the Middle Atlantic,
East North Central, and West North Central Divisions
were systematically sampled while 50 percent of the
certificates from the remaining areas of the country
were sampled. Information concerning the contributory
conditions listed on the sample certificates was then
coded and punched onto the sample cards.
No attempt was made to force the sample figures to
agree with the number of registered deaths, either in
total or for any subgroups. Also, errors in tabulating
or in coding of conditions were not generally corrected.
According to the 1955 study, “The total number of such
age and cause errors was,, not large enough to affect
interpretation of the data.” -
A chi-square test was used to determine whether
diabetes mellitus was associated with any other given
disease more often than could be expected by chance,
assuming independence of the underlying and contrib-
utory causes. For example, for deaths amor.g white
persons with diabetes as underlying cause and vascular
lesions affecting the central nervous system as the




condition Diabetes Other Total
I I I
Vascular E=1,973
lesions ---- 0=4,999 0=112,190 117,189
Other ------- 0=17,733 0=1,215,361 1,233,094
Total--- 22,732 1,327,551 1,350,283
E=Expected deaths
O=Observed deaths
The expected number of deaths due to diabetes
with vascular lesions as a contributory condition is
the product of the number of deaths for each of these
conditions taken independently divided by the total
deaths:
22,732 X 117,189 = ~ 973
1,350,283 9
Since the upper-left-hand cell contributes 90 percent
or more to the value of chi-square (for all diseases,
not just diabetes), only its value has to be determined
to establish significance. In this example, the observed
number of deaths is 2.5 times the number expected and
is greater than probability would allow.
The same test can be made fordiabetes as a contrib-
utory condition with other underlying conditions and for
individual color -sex-age groupings. Sample variation
and error can affect the results. McCowin has submitted
a critique of this method and has proposed alternatives ~
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